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SUBJECT: 2020 Annual Report of Total Greenhouse Gas Emissions from 

Dairies and Feedlots for 2019 
  

REQUEST(S):  
 That the Board of Supervisors: 
 1. Hold a public meeting to receive a presentation to consider the 2020 Annual 

Report of Total Greenhouse Gas Emissions from Dairies and Feedlots for 
2019 (“2020 Annual Report”) and provide an opportunity for public comment. 
 

2. Accept a Categorical Exemption consistent with the California Environmental 
Quality Act (“CEQA”) Title 14 California Code of Regulations, Section 
15061(b)(3) Common Sense Exemption and Section 15306, Information 
Collection.  

  
SUMMARY: 
 On August 2, 2019, a Stipulated Settlement (“Settlement”) was made and became 

effective by and among all parties to Case No. 272380, namely the Sierra Club, 
Association of Irritated Residents, and Center for Biological Diversity (collectively 
“Petitioners” or “Plaintiffs”) and the County of Tulare (“County”). 
 
The Settlement, under Section IV.B., requires the County of Tulare to prepare an 
Annual Report of Total Dairy Greenhouse Gas (“GHG”) Emissions from 2019–2024. 
The 2020 Annual Report (see Attachment No. 1) is required to include: 
 
1. Total estimated dairy GHG emissions reduced to date compared to the 1.05 

million MT/yr by 2023 Dairy and Feedlot CAP reduction goal, and the total 
dairy GHG emissions reduced to date compared to the maximum projected 
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SB 1383 potential target.  

 An Air Quality Consultant has prepared a GHG Emissions Reduction Report 
(see Exhibit “A” of Attachment No. 1). 

2. Report on the State’s measures pursuant to SB 1383, including but not limited 
to digester funding and the Alternative Manure Management Program 
(“AMMP”). 
Resource Management Agency (RMA) staff completed an AMMP 
Spreadsheet (Exhibit “B”) with this information on February 8, 2021. 

3. Updated Digester Project list for digesters within the County that lists: 1) the 
operation name, 2) project title, 3) total project cost, 4) CDFA funding award, 
additional Federal or State public funding awards, 5) project description, 6) 
project construction state, 7) location, 8) GHG emission reductions over ten 
years, and 9) how captured methane is used. The report shall also include any 
reported problems with completed digesters within the County. 
RMA staff completed the Updated Digester Project List (Exhibit “C”) with this 
information on April 13, 2021. 
 

Pursuant to the Settlement, the Annual Report shall be completed by May 1 each 
year, beginning in 2020, and made available to the public (through the County 
website). The County shall hold a public meeting on the Annual Report and the 
County Board shall provide the Annual Report to the public not less than ten (10) 
calendar days prior to a duly-noticed public meeting, where the report is considered 
by the Board following a staff presentation and opportunity for public comment. 
 
The 2020 Annual Report of Total Greenhouse Gas Emissions from Dairies and 
Feedlots for 2019 was completed on April 14, 2021. 
 

ENVIRONMENTAL SUMMARY: 
 Preparation of the 2020 Annual Report makes no physical change to the 

environment because it only involves gathering information to prepare a written 
report. As such, it is exempt from CEQA based on the Common Sense Exemption 
consistent with CEQA and the State CEQA Guidelines pursuant to Title 14, Cal. 
Code Regulations Section 15061(b)(3) and Section 15306, Class 6, Information 
Collection. 
 
Staff has prepared and will file a Notice of Exemption (see Attachment No. 2). 

 
FISCAL IMPACT/FINANCING: 
 Funding of the implementation of the Stipulated Settlement, including the 2020 

Annual Report, is through the previously approved RMA annual budget in 
association with the County Administrative Office. 
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LINKAGE TO THE COUNTY OF TULARE STRATEGIC BUSINESS PLAN: 
The County’s five-year strategic plan includes the “Economic Well Being Initiative - 
to promote economic development opportunities, effective growth management and 
a quality standard of living” and “Quality of Life Initiative – to promote public health 
and welfare, educational opportunities, natural resource management and continued 
improvement of environmental quality.”  The 2020 Annual Report will continue to 
support the agricultural economy while implementing the County General Plan. In 
doing so, it will promote sustainability, economic development and prosperity by 
providing design flexibility, streamline approval process and aid in reducing 
environmental impacts within unincorporated Tulare County. 

ADMINISTRATIVE SIGN-OFF: 

______________________________ 
Aaron R. Bock, MCRP, JD, LEED AP  
Assistant Director        
Economic Development & Planning 

______________________________ 
Michael Washam, ACE 
Associate Director 

______________________________ 
Reed Schenke, P.E. 
Director 

cc: County Administrative Office 

Attachment(s) Attachment No. 1:  2020 Annual Report 
Exhibit “A”:  2019 GHG Emissions Reduction Report 
Exhibit “B”:  AMMP Spreadsheet 
Exhibit “C”:  Updated Digester Project List 

Attachment No. 2:  Notice of Exemption
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1 Introduction 

This report presents the greenhouse gas (GHG) emissions inventory for dairies and cattle feedlots in the 

County of Tulare for calendar year 2019. This report also documents the voluntary GHG emission 

reduction projects initiated at dairies and feedlots since 2013 and quantifies the reductions. The 

estimated 2019 emission reductions are compared to 2013 base year emissions and emission reduction 

targets set by the Dairy and Feedlot Climate Action Plan (“Dairy CAP” or “Dairy and Feedlot CAP”) 

(Tulare County RMA, 2017a) and Senate Bill (SB) 1383 (Lara, 2016). This report was prepared pursuant to 

the 2019 Settlement Agreement, entered into by the Sierra Club, Association of Irritated Residents, 

Center for Biological Diversity, and County of Tulare.  

Section 2 of this report provides background information on the Settlement Agreement, Animal 

Confined Facilities Plan (ACFP), Dairy CAP, and SB 1383. Section 3 provides information concerning the 

dairy and feedlot animal populations in Tulare County. Section 4 presents the 2013 base year emissions, 

which provide the benchmark for measuring progress toward the emission reduction targets. Section 5 

presents the 2019 business-as-usual (BAU) emissions, which represent what the dairy and feedlot 

emissions would have been without implementation of the GHG emission reduction projects. Section 6 

identifies the voluntary GHG emission reduction projects and presents the estimated emission 

reductions achieved by those projects. Section 6 also evaluates the progress of the 2019 emission 

reductions toward meeting the 2023 target set by the Dairy CAP. Section 7 presents the actual 2019 

GHG emissions, which result from applying the voluntary emission reductions to the BAU emissions. 

Section 7 also evaluates the progress of the actual emissions toward meeting the 2030 goal set by SB 

1383. 

This report presents emissions for four GHGs: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 

and hydrofluorocarbons (HFCs). For the dairy and feedlot industry, CO2 is a product of fuel combustion 

by on-road trucks and automobiles, off-road dairy and farming equipment, and power plants providing 

electricity to the dairies and related equipment (this report generally uses “dairy” to mean dairies and 

feedlots). Methane is primarily produced from anaerobic manure decomposition and enteric digestion 

(also called enteric fermentation). N2O is primarily produced from manure decomposition and the use of 

nitrogen-based fertilizers, including manure, on dairy support crops. HFCs are used in milk refrigeration 

systems. They are potent GHGs emitted through normal system leakage.  

The combined emissions of all four GHGs evaluated in this report are expressed as carbon dioxide 

equivalent (CO2e) emissions. CO2e is a common metric used to compare emissions of various GHGs. 

CO2e represents the amount of CO2 that would result in an equivalent amount of global warming as 

another GHG. CO2e is computed by multiplying the mass of each GHG by its global warming potential 

(GWP)1 and summing the products over all GHGs. By definition, CO2 has a GWP of 1. The GWPs of the 

remaining three GHGs were obtained from the Intergovernmental Panel on Climate Change (IPCC) 

Fourth Assessment Report (AR4) (IPCC, 2007). Under AR4 guidance, the GWPs for methane, N2O, and 

 
1 GWP is a measurement of how much heat a GHG can trap in the atmosphere, over a specific amount of time, as 
compared to CO2. CO2 is used as a benchmark for this measurement, so its GWP is 1. All other gases are 
represented in comparison to this value. 
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Table 3-1. Dairy and Feedlot Animal Populations 

Year 
Dairy 

Cows(3) 

Dairy 
Heifers 

0-12 mos. 

Dairy 
Heifers 

12-24 mos. 
Dairy 

Calves 
Feedlot 
Cattle 

Total 
Animals 

2013 (baseline year)(1) 543,431 137,985 148,928 65,770 133,886 1,030,000 

2018 (prior inventory year)(2) 569,140 125,636 167,099 59,636 204,272 1,125,783 

2019 (current inventory year)(2) 487,382 165,914 183,410 61,871 179,261 1,077,838 
Legend: mos. = months of age. 

Notes: 

1. Source: Dairy CAP. Appendix A, Tables A-1 and A-3. 

2. Source: Tulare County RMA. Annual compliance reports. 

3. Includes milk cows and dry cows. 

4 Baseline Year (2013) Emissions 

Table 4-1 presents the dairy and feedlot GHG emissions for the 2013 baseline year. The table matches 

Table 3.7-1 of the Draft Environmental Impact Report for the Animal Confinement Facilities Plan, And 

Dairy and Feedlot Climate Action Plan (ACFP DEIR) (Tulare County RMA, 2017b) and Table 3 of the Dairy 

CAP. The 2013 GHG emissions represent the baseline to which the actual 2019 emissions are compared 

in Section 7. 

Table 4-1. Dairy and Feedlot 2013 Baseline GHG Emissions 

Source Category 
CO2 

(MT/yr) 
CH4 

(MT/yr) 
N2O 

(MT/yr) 
HFCs 

(MT/yr) 
CO2e 

(MT/yr) 

Farm Equipment Exhaust 38,054 3 0 0.0 38,129 

Farm Agricultural Soil 0 0 2,725 0.0 812,050 

Farm Electricity Consumption 79,107 3 1 0.0 79,480 

Dairy Equipment Exhaust 99,106 12 0 0.0 99,406 

Truck Trips 23,137 0 0 0.0 23,137 

Automobile Trips 14,882 3 3 0.0 15,851 

Dairy Electricity Consumption 144,792 6 1 0.0 145,335 

Dairy Refrigeration 0 0 0 4.3 63,640 

Dairy Manure Decomposition 0 123,329 1,385 0.0 3,496,077 

Dairy Enteric Digestion 0 98,523 0 0.0 2,463,071 

Feedlot Manure Decomposition 0 388 67 0.0 29,598 

Feedlot Enteric Digestion 0 9,083 0 0.0 227,068 

Total Emissions 399,078 231,350 4,182 4.3 7,492,843 
Legend: CO2 = carbon dioxide; CH4 = methane; N2O = nitrous oxide; HFCs = hydrofluorocarbons; CO2e = carbon dioxide 

equivalent; MT/yr = metric tons per year. 

Source: ACFP DEIR, Table 3.7-1. Consistent with Table 3 of the Dairy CAP. 

 

Table 4-2 presents the 2013 baseline emissions of methane from the manure management source 

categories (i.e., manure decomposition and enteric digestion). These emissions are a subset of the 

emissions in Table 4-1. They were used to determine the year 2030 SB 1383 goal, which is defined as 40 

percent below 2013 methane emissions by 2030. Therefore, the 2030 SB 1383 goal for Tulare County 
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dairies and feedlots is 3,470,000 metric tons per year of methane CO2e from manure management 

(5,783,068 × 0.6, rounded to the nearest thousand). 

Table 4-2. Dairy and Feedlot 2013 Baseline CH4 Emissions from Manure Management 

Source Category 
CH4 

(MT/yr) 
CO2e 

(MT/yr)(1) 

Dairy Manure Decomposition 123,329 3,083,219 

Dairy Enteric Digestion 98,523 2,463,071 

Feedlot Manure Decomposition 388 9,710 

Feedlot Enteric Digestion 9,083 227,068 

Total Emissions 231,323 5,783,068 
Legend: CH4 = methane; CO2e = carbon dioxide equivalent; MT/yr = metric tons per year. 

Source: ACFP DEIR, Table 3.7-1. Consistent with Table 3 of the Dairy CAP. 

Note: 

1. Methane emissions are expressed as CO2e. 

5 Business-As-Usual Emissions in 2019 

The development of 2019 BAU emissions was the first step in estimating 2019 actual emissions. In this 

study, BAU represents a hypothetical operating condition consisting of 2019 animal populations coupled 

with the continuation of 2013 manure management practices. BAU emissions exclude the emission 

reductions from the voluntary projects implemented at the dairies and feedlots since 2013. Section 6 

describes these voluntary projects and quantifies their emission reductions. Section 7 applies the 

voluntary emission reductions to the BAU emissions to produce the estimated 2019 actual emissions. 

5.1 Quantification Methodology 

For the 2019 BAU emissions, this report quantified the same emission source categories as the 2013 

baseline categories shown in Table 4-1. Where applicable, the quantification of 2019 BAU emissions 

generally used the same methodologies and the most recent available equations and variables that 

CARB used for the California 2000-2018 Greenhouse Gas Emission Inventory Program (CARB, 2020a). 

The California Greenhouse Gas Emission Inventory Program used methodologies published by the IPCC 

and U.S. EPA (IPCC, 2006; USEPA, 2013). The BAU emission quantification methodologies are described 

below. Appendix A includes the detailed calculation tables for all source categories. 

5.1.1 Farm Equipment Exhaust 

During farming operations for the dairy and feedlot support crops, diesel-powered equipment is used to 

perform routine tasks such as plowing and crop harvesting. Annual fuel use for the farm equipment was 

estimated using a factor of 25 gallons per year per acre, from CARB’s Analysis of California’s Diesel 

Agricultural Equipment Inventory according to Fuel Use, Farm Size, and Equipment Horsepower (CARB, 

2018). The 2019 cultivated acreage for support crops was estimated by scaling the 2013 acreage by the 

relative number of animal units.3 The 2013 acreage was obtained from Appendix E2 of the ACFP DEIR. 

 
3 Tulare County defines an animal unit as a common animal denominator, based on feed consumption, where one 
mature Holstein milking cow (1,400 pounds) represents one animal unit. 
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Equation 4: CH4,ent = CH4,ent,CA × (PopTulare/PopCA) 

CH4,ent = 2019 Tulare County CH4 emissions from enteric digestion 

CH4,ent,CA = Statewide 2018 CH4 emissions from enteric digestion 

PopTulare = Tulare County 2019 animal count 

PopCA = Statewide 2018 animal count 

5.2 Estimated 2019 BAU Emissions 

Table 5-1. presents the dairy and feedlot BAU emissions for 2019. As discussed at the beginning of 

Section 5, the BAU emissions reflect 2019 animal populations but exclude the emission reductions from 

voluntary projects implemented at the dairies and feedlots since 2013. These BAU emissions were used 

in the development of the 2019 actual emissions in Section 7. 

Table 5-1. Dairy and Feedlot 2019 Business-as-Usual GHG Emissions 

Source Category 
CO2 

(MT/yr) 
CH4 

(MT/yr) 
N2O 

(MT/yr) 
HFCs 

(MT/yr) 
CO2e 

(MT/yr)(1) 

Farm Equipment Exhaust 39,176 2 0 0.0 39,310 

Farm Agricultural Soil 0 0 932 0.0 277,638 

Farm Electricity Consumption 50,166 4 0 0.0 50,389 

Dairy Equipment Exhaust 112,170 5 1 0.0 112,555 

Truck Trips 20,822 0 3 0.0 21,812 

Automobile Trips 11,216 1 1 0.0 11,418 

Dairy Electricity Consumption 84,281 6 1 0.0 84,657 

Dairy Refrigeration 0 0 0 4.9 72,358 

Dairy Manure Decomposition 0 110,987 1,451 0.0 3,207,103 

Dairy Enteric Digestion 0 90,471 0 0.0 2,261,775 

Feedlot Manure Decomposition 0 482 92 0.0 39,598 

Feedlot Enteric Digestion 0 11,203 0 0.0 280,083 

Total Emissions 317,830 213,161 2,481 4.9 6,458,696 
Legend: CO2 = carbon dioxide; CH4 = methane; N2O = nitrous oxide; HFCs = hydrofluorocarbons; CO2e = carbon dioxide 

equivalent; MT/yr = metric tons per year. 

Notes: 

1. BAU emissions reflect 2019 dairy and feedlot cattle populations coupled with 2013 baseline year manure management 

practices. Emission calculations used methodologies consistent with the CARB California Greenhouse Gas Emission 

Inventory Program. BAU emissions exclude the voluntary GHG reduction projects implemented since the baseline year (see 

Table 6-1). 

6 Emission Reductions Achieved in 2019 

This section presents the GHG emission reductions associated with projects implemented at Tulare 

County dairies and feedlots from 2013 through 2019. The projects consist of solar panels, solar thermal 

hot water systems, dairy digesters, and AMMP projects.  
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6.5 Emission Reduction Project Challenges 

The Settlement Agreement requires that the County identify any reported problems with installed 

digesters. Although specific problems were not reported on the CDFA database, conversations with the 

digester installers, Maas Energy Works and California Bioenergy, indicated that, of 53 Tulare County 

digester projects currently included in the CDFA database, 12 were operational by the end of 2019. 

Maas Energy Works and California Bioenergy indicated that bringing a digester project to full operation 

has taken longer than originally expected due to several reasons. One reason is that CDFA funding is 

partial and it has taken time to secure additional funding. Another reason is that permitting is complex 

and can involve obtaining permits from up to six different agencies. Another reason is that the “hub and 

spoke” model, where several digesters feed digester gas into a central facility, is complex and 

components are not always built out simultaneously. Once digester installation is complete, start of 

operation may be delayed until downstream components are built out. Moreover, the COVID-19 

pandemic has resulted in additional delays in the next inventory year, 2020, due to staffing shortages 

and regulatory agency delays. 

At the time of this analysis, data show that there are 696,250 additional metric tons of annual CO2e 

reductions from solar, digester, and AMMP projects that are planned to become operational after 2019. 

The complete solar, digester, and AMMP project lists, with project descriptions, are included in 

Appendix B. 

7 Actual Emissions in 2019 

This section presents the 2019 actual GHG emissions from Tulare County dairies and feedlots and 

compares the emissions to the 2030 SB 1383 goal. Table 7-1 presents the estimated actual dairy and 

feedlot GHG emissions for calendar year 2019. The emissions were determined by subtracting the 

calendar year 2019 emission reductions in Table 6-1 from the 2019 BAU emissions in Table 5-1. 
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Table 7-1. Dairy and Feedlot 2019 Actual GHG Emissions 

Source Category(1) 
CO2 

(MT/yr) 
CH4 

(MT/yr) 
N2O 

(MT/yr) 
HFCs 

(MT/yr) 
CO2e 

(MT/yr) 

Farm Equipment Exhaust 39,176 2 0 0.0 39,310 

Farm Agricultural Soil 0 0 932 0.0 277,638 

Farm Electricity Consumption 50,166 4 0 0.0 50,389 

Dairy Equipment Exhaust 112,170 5 1 0.0 112,555 

Truck Trips 20,822 0 3 0.0 21,812 

Automobile Trips 11,216 1 1 0.0 11,418 

Dairy Electricity Consumption 66,125 6 1 0.0 66,500 

Dairy Refrigeration 0 0 0 4.9 72,358 

Dairy Manure Decomposition 0 105,200 1,451 0.0 3,062,438 

Dairy Enteric Digestion 0 90,471 0 0.0 2,261,775 

Feedlot Manure Decomposition 0 482 92 0.0 39,598 

Feedlot Enteric Digestion 0 11,203 0 0.0 280,083 

Total Emissions 299,674 207,374 2,481 4.9 6,295,874 
Legend: CO2 = carbon dioxide; CH4 = methane; N2O = nitrous oxide; HFCs = hydrofluorocarbons; CO2e = carbon dioxide 

equivalent; MT/yr = metric tons per year. 

Notes: 

1. Emission reductions from solar panels and solar thermal hot water systems were subtracted from the BAU dairy electricity 

consumption CO2 emissions. Emission reductions from digesters and AMMP projects were subtracted from the BAU dairy 

manure decomposition methane emissions. 

 

Table 7-2 compares the 2019 actual GHG emissions to the 2013 baseline emissions. The table shows 

that, from 2013 to 2019, the total CO2e emissions decreased by 1,196,969 metric tons per year. Some 

source categories increased emissions while others decreased emissions. Some of the emissions changes 

since 2013 are primarily a result of changes in animal populations. For example, the decreases in 

emissions from dairy manure decomposition and dairy enteric digestion reflect decreases in the dairy 

cow population (see Table 3-1). Other emissions changes are partially a result of the effects of climate 

change-related regulations. For example, the decreases in emissions from farm and dairy electricity 

consumption reflect a decrease in carbon intensity factors from the electric utilities (PG&E and Edison) 

in response to the California Renewables Portfolios Standard (CPUC, 2020).4 Additionally, the decrease 

in automobile emissions reflect the effects of California’s Low Carbon Fuel Standard (CARB, 2020c) and 

Greenhouse Gas Vehicle Emission Standards (CARB, 2020d).  

Finally, some emissions changes are a result of changes in quantification methodologies rather than 

actual emissions changes. Specifically, the 2019 emissions of N2O from farm agricultural soil are 

substantially lower than the 2013 emissions in part because of updated IPCC emission factors for direct 

emissions, indirect runoff, and indirect volatilization (IPCC, 2019). A portion of the CO2e increase from 

dairy refrigeration resulted from a GWP revision for HFC-23 from 11,700 to 14,800 (IPCC, 2007). 

 

 
4 The Renewables Portfolio Standard mandates that 20 percent of electricity retail sales must be served by 
renewable resources by 2017, 60 percent by 2030, and 100 percent from carbon-free resources by 2045 (CPUC, 
2020). 
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Table 7-2. Comparison of 2019 Actual GHG Emissions to 2013 Baseline GHG Emissions 

Source Category 

2013 Baseline 
CO2e Emissions 

(MT/yr) 

2019 Actual 
CO2e Emissions 

(MT/yr) 

2019 Actual minus 
2013 Baseline 

CO2e Emissions 
(MT/yr) 

Farm Equipment Exhaust 38,129 39,310 1,181 

Farm Agricultural Soil 812,050 277,638 -534,412 

Farm Electricity Consumption 79,480 50,389 -29,091 

Dairy Equipment Exhaust 99,406 112,555 13,149 

Truck Trips 23,137 21,812 -1,325 

Automobile Trips 15,851 11,418 -4,433 

Dairy Electricity Consumption 145,335 66,500 -78,835 

Dairy Refrigeration 63,640 72,358 8,718 

Dairy Manure Decomposition 3,496,077 3,062,438 -433,639 

Dairy Enteric Digestion 2,463,071 2,261,775 -201,297 

Feedlot Manure Decomposition 29,598 39,598 10,000 

Feedlot Enteric Digestion 227,068 280,083 53,015 

Total Emissions 7,492,843 6,295,874 -1,196,969 
Legend: CO2e = carbon dioxide equivalent; MT/yr = metric tons per year. 

 

Table 7-3 presents the estimated dairy and feedlot methane emissions for calendar year 2019 from the 

manure management source categories only. These methane emissions are a subset of the GHG 

emissions shown in Table 7-1. They were used in the assessment of progress toward the 2030 SB 1383 

goal (see Section 7.1). 

Table 7-3. Dairy and Feedlot 2019 Actual CH4 Emissions from Manure Management 

Source Category 
CH4 

(MT/yr) 
CO2e 

(MT/yr)(1) 

Dairy Manure Decomposition 105,200 2,630,008 

Dairy Enteric Digestion 90,471 2,261,775 

Feedlot Manure Decomposition 482 12,062 

Feedlot Enteric Digestion 11,203 280,083 

Total Emissions 207,357 5,183,929 
Legend: CH4 = methane; CO2e = carbon dioxide equivalent; MT/yr = metric tons per year.  

Note: 

1. Methane emissions are expressed as CO2e. 

 

Table 7-4 compares the 2019 actual methane emissions to the 2013 baseline methane emissions for the 

manure management source categories only (isolating methane from manure management is consistent 

with SB 1383). The 2019 emissions include the reductions from the 12 digesters and 3 AMMP projects 

that were operational by the end of 2019. The table shows that, from 2013 to 2019, methane emissions 

from manure management decreased by 599,139 metric tons per year (as CO2e). This emissions 

decrease is primarily a result of the decrease in dairy cow population relative to 2013 (see Table 3-1). 
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Table 7-4. Comparison of 2019 Actual CH4 Emissions to 2013 Baseline CH4 Emissions from Manure 
Management 

Source Categories(1) 

2013 Baseline 
CH4 Emissions 

(MT CO2e/yr)(2) 

2019 Actual 
CH4 Emissions 

(MT CO2e/yr)(2) 

2019 Actual minus 
2013 Baseline 
CH4 Emissions 

(MT CO2e/yr)(2) 

Dairy Manure Decomposition 3,083,219 2,630,008 -453,210 

Dairy Enteric Digestion 2,463,071 2,261,775 -201,297 

Feedlot Manure Decomposition 9,710 12,062 2,353 

Feedlot Enteric Digestion 227,068 280,083 53,015 

Total Emissions 5,783,068 5,183,929 -599,139 
Legend: CH4 = methane; MT CO2e/yr = metric tons of carbon dioxide equivalent per year. 

Notes: 

1. Consistent with SB 1383, this table includes only methane emissions from manure decomposition and enteric digestion. 

2. Methane emissions are expressed as CO2e. 

 

7.1 Progress Toward the SB 1383 Goal 

Table 7-5 shows the progress of the Tulare County dairies and feedlots toward meeting the SB 1383 goal 

of 40 percent below 2013 methane levels by 2030 for manure management operations. The first table 

column shows the year. The second column shows the progression of year-to-year emissions needed 

from 2017 to 2030 to meet the 2030 goal of 3,470,000 metric tons, assuming a linear trend. This 

trajectory is merely a guide to serve as a reference for assessing the rate of progress of the actual 

emissions. It is the same trajectory that was established in the prior year’s report (Tulare County RMA, 

2020). 

The third column in Table 7-5 shows the BAU emissions by year for the Tulare County dairies and 

feedlots. Its purpose is to show what the dairy and feedlot emissions would be without the voluntary 

emission reduction projects described in Section 6. The values for 2017 and 2018 were quantified in the 

prior year’s report. 

The fourth table column shows the actual emissions by year for the Tulare County dairies and feedlots. 

The 2019 emissions include the reductions from the 12 digesters and 3 AMMP projects that operated in 

that year. The values for 2017 and 2018 were quantified in the prior year’s report. 

The fifth table column shows the deviation of the actual methane emissions from the reference 

trajectory in the second column. The data show that the 2019 actual emissions are lower than the SB 

1383 reference trajectory and therefore ahead of schedule (hence the positive number in the fifth 

column). The reduction in the dairy cow population and implementation of additional digester projects 

are the primary reasons that the 2019 methane emissions are ahead of schedule. Moreover, at the time 

of this analysis, data show that there were approximately 694,060 additional metric tons of annual CO2e 

reductions from digester and AMMP projects that are planned to begin operating sometime after 2019. 
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The last column in Table 7-5 shows the additional methane emission reductions needed by 2030 to meet 

the SB 1383 goal. Each subsequent version of this annual GHG emissions inventory report will populate 

an additional year of data in the table. 

Table 7-5. Progress of CH4 Emissions in Relation to the 2030 SB 1383 Goal 

Year 

SB 1383 Emissions 
Trajectory 

(MT CO2e/yr)(1)(2) 
BAU Emissions 
(MT CO2e/yr)(1) 

Actual 
Emissions 

(MT CO2e/yr)(1) 

Deviation of 
Actual from 

Goal Trajectory 
(MT CO2e/yr)(3) 

Additional 
Reductions 
Needed to 
Reach 2030 

Goal (MT 
CO2e/yr)(4) 

2017 6,050,406 6,050,406 6,039,528 10,879 -2,569,528 

2018 5,852,000 6,050,406 6,017,583 -165,583 -2,547,583 

2019 5,653,000 5,328,594 5,183,929 469,071 -1,713,929 

2020 5,455,000 TBD TBD TBD TBD 

2021 5,256,000 TBD TBD TBD TBD 

2022 5,058,000 TBD TBD TBD TBD 

2023 4,859,000 TBD TBD TBD TBD 

2024 4,661,000 TBD TBD TBD TBD 

2025 4,462,000 TBD TBD TBD TBD 

2026 4,264,000 TBD TBD TBD TBD 

2027 4,065,000 TBD TBD TBD TBD 

2028 3,867,000 TBD TBD TBD TBD 

2029 3,668,000 TBD TBD TBD TBD 

2030 3,470,000 TBD TBD TBD TBD 

Legend: MT CO2e/yr = metric tons of carbon dioxide equivalent per year; TBD = to be determined in a future analysis. 

Notes: 

1. Emissions are methane presented as CO2e; manure decomposition and enteric digestion emissions only. 

2. The SB 1383 trajectory assumes a linear path from 2017 to 2030. The value of 3,470,000 MT/yr in year 2030 is the SB 1383 

goal of 40 percent below the 2013 baseline emissions. 

3. A positive value means ahead of schedule; a negative value means behind schedule. 

4. Reductions are shown as negative values. 

 

Figure 7-1 shows the progress of the Tulare County dairies and feedlots toward meeting the SB 1383 

goal in graphical format. The two short lines near the top left of the figure show the BAU methane 

emissions by year (higher line) and actual methane emissions by year (lower line). The diagonal dotted 

line represents the reference trajectory that would meet the goal by 2030. The horizontal dashed line 

across the bottom of the figure represents the SB 1383 goal, which is 40 percent below 2013 methane 

emissions. 

  



Tulare County Dairy and Feedlot Annual GHG Report, 2019 
 

P a g e  22 | 

  



Tulare County Dairy and Feedlot Annual GHG Report, 2019 
 

P a g e  23 | 

8 References 

CARB, 2017. California Air Resources Board. Short-Lived Climate Pollution Reduction Strategy. March. 

Available: https://ww2.arb.ca.gov/resources/documents/final-short-lived-climate-pollutant-reduction-

strategy-march-2017. Accessed April 2021. 

CARB, 2018. Analysis of California’s Diesel Agricultural Equipment Inventory according to Fuel Use, Farm 

Size, and Equipment Horsepower. October 3. Figure 3.3: Fuel per Acre, by Commodity. Hay, Forage, 

Pasture, Row Crops. Available: https://ww3.arb.ca.gov/msei/ordiesel/agfuelstudy2018.pdf. Accessed 

April 2021.  

CARB, 2019. California Air Resources Board. Quantification Methodology – Department of Community 

Services and Development, Low-Income Weatherization Program: Low-Income Weatherization Program: 

Single-Family Energy Efficiency and Solar Photovoltaics Multi-Family Energy Efficiency and Renewables. 

January 22. Available:  https://ww2.arb.ca.gov/resources/documents/cci-quantification-benefits-and-

reporting-materials.  Accessed April 2021. 

CARB, 2020a. Current California GHG Emission Inventory Data. 2000-2018 GHG Inventory (2020 Edition). 

Available: https://ww2.arb.ca.gov/ghg-inventory-data.  Accessed April 2021. 

CARB, 2020b. Webinar on CARB’s Analysis of Progress Toward Achieving Methane Emissions Target from 

Dairy and Livestock Sector. May 21. Available: https://ww2.arb.ca.gov/sites/default/files/2020-

06/webinar_Dairy_and%20Livestock_Sector_05212020.pdf. Accessed April 2021. 

CARB, 2020c. Low Carbon Fuel Standard. Available: https://ww2.arb.ca.gov/our-work/programs/low-

carbon-fuel-standard/about. Accessed July 2020. 

CARB, 2020d. California's Greenhouse Gas Vehicle Emission Standards under Assembly Bill 1493 of 2002 

(Pavley). Available: https://ww2.arb.ca.gov/californias-greenhouse-gas-vehicle-emission-standards-

under-assembly-bill-1493-2002-pavley. Accessed July 2020. 

CARB, 2020e. California Air Resources Board. Benefits Calculator Tool – Low-Income Weatherization 

Program – California Climate Investments. Available:  https://ww2.arb.ca.gov/resources/documents/cci-

quantification-benefits-and-reporting-materials.  Accessed April 2021. 

CARB, 2021a. Dairy and Livestock Greenhouse Gas Emissions Working Group. Available: 

https://ww2.arb.ca.gov/our-work/programs/dairy-and-livestock-wg. Accessed April 2021. 

CARB, 2021b. Strategies to Reduce Methane Emissions from Enteric and Lagoon Sources. Contract 

17RD018. Prepared by E. Kebreab and X. Feng, U.C. Davis. January 8. Available: 

https://ww2.arb.ca.gov/sites/default/files/2020-12/17RD018.pdf. Accessed April 2021. 

CARB, 2021c. EMFAC2021 Web Database (v1.0.0). Available: https://arb.ca.gov/emfac/emissions-

inventory. Accessed April 2021. 

CARB, 2021d. Greenhouse Gas Emission Inventory – Query Tool for years 2000 to 2018 (13th Edition). 

Available: 

https://www.arb.ca.gov/app/ghg/2000_2018/ghg_sector.php?_ga=2.147667959.1570913196.16182730

74-1680955945.1610567283. Accessed April 2021. 

https://ww2.arb.ca.gov/resources/documents/final-short-lived-climate-pollutant-reduction-strategy-march-2017
https://ww2.arb.ca.gov/resources/documents/final-short-lived-climate-pollutant-reduction-strategy-march-2017
https://ww3.arb.ca.gov/msei/ordiesel/agfuelstudy2018.pdf
https://ww2.arb.ca.gov/resources/documents/cci-quantification-benefits-and-reporting-materials
https://ww2.arb.ca.gov/resources/documents/cci-quantification-benefits-and-reporting-materials
https://ww2.arb.ca.gov/ghg-inventory-data
https://ww2.arb.ca.gov/sites/default/files/2020-06/webinar_Dairy_and%20Livestock_Sector_05212020.pdf
https://ww2.arb.ca.gov/sites/default/files/2020-06/webinar_Dairy_and%20Livestock_Sector_05212020.pdf
https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard/about
https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard/about
https://ww2.arb.ca.gov/californias-greenhouse-gas-vehicle-emission-standards-under-assembly-bill-1493-2002-pavley
https://ww2.arb.ca.gov/californias-greenhouse-gas-vehicle-emission-standards-under-assembly-bill-1493-2002-pavley
https://ww2.arb.ca.gov/resources/documents/cci-quantification-benefits-and-reporting-materials
https://ww2.arb.ca.gov/resources/documents/cci-quantification-benefits-and-reporting-materials
https://ww2.arb.ca.gov/our-work/programs/dairy-and-livestock-wg
https://ww2.arb.ca.gov/sites/default/files/2020-12/17RD018.pdf
https://arb.ca.gov/emfac/emissions-inventory
https://arb.ca.gov/emfac/emissions-inventory
https://www.arb.ca.gov/app/ghg/2000_2018/ghg_sector.php?_ga=2.147667959.1570913196.1618273074-1680955945.1610567283
https://www.arb.ca.gov/app/ghg/2000_2018/ghg_sector.php?_ga=2.147667959.1570913196.1618273074-1680955945.1610567283


Tulare County Dairy and Feedlot Annual GHG Report, 2019 
 

P a g e  24 | 

CARB, 2021e.  CCI Quantification, Benefits, and Reporting Materials.  Available:  

https://ww2.arb.ca.gov/resources/documents/cci-quantification-benefits-and-reporting-materials. 

Accessed July 2020. 

CDFA, 2021a. California Department of Food and Agriculture. Dairy Digester Research and Development 

Program Report of Funded Projects (2015 – 2020). Available: https://www.cdfa.ca.gov/oefi/ddrdp/. 

Accessed April 2021. 

CDFA, 2021b. California Department of Food and Agriculture. Alternative Manure Management Program 

(AMMP). Available: https://www.cdfa.ca.gov/oefi/AMMP/. Accessed April 2021. 

California Legislative Information (CLI). 2016. SB 1383, Lara. Short-lived climate pollutants: methane 

emissions: dairy and livestock: organic waste: landfills. September 29. Available: 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB1383. Accessed April 

2021. 

CPUC, 2020. California Public Utilities Commission (CPUC). Renewables Portfolio Standard (RPS) 

Program. Available: https://www.cpuc.ca.gov/rps/. Accessed July 2020. 

CSI, 2020. California Solar Initiative. Thermal Program Data. Available: 

http://www.csithermalstats.org/download.html. Accessed June 2020. 

IPCC, 2006. The Intergovernmental Panel on Climate Change. 2006 IPCC Guidelines for National 
Greenhouse Gas Inventories, Volume 4, Chapter 10. Available at: http://www.ipcc-
nggip.iges.or.jp/public/2006gl/. Accessed July 2020. 

IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the 

Fourth Assessment. Report of the Intergovernmental Panel on Climate Change [Solomon, S., D. Qin, M. 

Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and H.L. Miller (eds.)]. Cambridge University Press, 

Cambridge, United Kingdom and New York, NY, USA, 996 pp. Available: 

https://www.ipcc.ch/report/ar4/wg1/. Accessed May 2020. 

IPCC, 2019. 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories. 

Volume 4, Chapter 11. May 12, 2019. Available: https://www.ipcc-

nggip.iges.or.jp/public/2019rf/index.html. Accessed July 2020. 

NREL, 2021. National Renewable Energy Laboratory. PVWatts Calculator, version 6.1.4. Available: 

https://pvwatts.nrel.gov. Accessed April 2021. 

TCR, 2020. The Climate Registry. 2020 Emission Factors. April. Available: 

https://www.theclimateregistry.org/tools-resources/reporting-protocols/general-reporting-protocol/. 

Accessed April 2021. 

Tulare County RMA, 2017a. County of Tulare. Dairy and Feedlot Climate Action Plan. Administrative 

Draft. August. Available: https://tularecounty.ca.gov/rma/index.cfm/rma-documents/planning-

documents/acfp-cap/dairy-and-feedlot-climate-action-plan-draft/. Accessed April 2021. 

Tulare County RMA, 2017b. County of Tulare. Final Environmental Impact Report for the Animal 

Confinement Facilities Plan and Dairy and Feedlot Climate Action Plan. SCH # 2011111078. August. 

https://ww2.arb.ca.gov/resources/documents/cci-quantification-benefits-and-reporting-materials
https://www.cdfa.ca.gov/oefi/ddrdp/
https://www.cdfa.ca.gov/oefi/AMMP/
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB1383
https://www.cpuc.ca.gov/rps/
http://www.csithermalstats.org/download.html
http://www.ipcc-nggip.iges.or.jp/public/2006gl/
http://www.ipcc-nggip.iges.or.jp/public/2006gl/
https://www.ipcc.ch/report/ar4/wg1/
https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html
https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html
https://pvwatts.nrel.gov/
https://www.theclimateregistry.org/tools-resources/reporting-protocols/general-reporting-protocol/
https://tularecounty.ca.gov/rma/index.cfm/rma-documents/planning-documents/acfp-cap/dairy-and-feedlot-climate-action-plan-draft/
https://tularecounty.ca.gov/rma/index.cfm/rma-documents/planning-documents/acfp-cap/dairy-and-feedlot-climate-action-plan-draft/


Tulare County Dairy and Feedlot Annual GHG Report, 2019 
 

P a g e  25 | 

Available: https://tularecounty.ca.gov/rma/index.cfm/rma-documents/planning-documents/acfp-

cap/acfp-cap-dpeir/. Accessed April 2021. 

Tulare County RMA, 2017c. County of Tulare. Animal Confinement Facilities Plan. Proposed Final Draft. 

August. Available: https://tularecounty.ca.gov/rma/index.cfm/rma-documents/planning-

documents/acfp-cap/animal-confinement-facilities-plan-final-draft/. Accessed April 2021. 

Tulare County RMA, 2020. 2019 Annual Report of Total Greenhouse Gas Emissions from Dairies and 

Feedlots. July. Available: https://tularecounty.ca.gov/rma/index.cfm?LinkServID=43507ED5-5056-BBFD-

60602BE5CE3D876E. Accessed April 2021. 

USEPA, 2013. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2011. U.S. Environmental 

Protection Agency. Annex 3.11: Methodology for Estimating CH4 and N2O Emissions from Manure 

Management. https://www.epa.gov/sites/production/files/2015-12/documents/us-ghg-inventory-2013-

annexes.pdf#https://www.epa.gov/sites/production/files/2015-12/documents/us-ghg-inventory-2013-

annexes.pdf. Accessed April 2021. 

USEPA, 2021. Emissions & Generation Resources Integrated Database (eGRID). eGRID Summary Tables 

2019. February 23. CAMX Subregion. Available: https://www.epa.gov/sites/production/files/2021-

02/documents/egrid2019_summary_tables.pdf. Accessed April 2021. 

 

https://tularecounty.ca.gov/rma/index.cfm/rma-documents/planning-documents/acfp-cap/acfp-cap-dpeir/
https://tularecounty.ca.gov/rma/index.cfm/rma-documents/planning-documents/acfp-cap/acfp-cap-dpeir/
https://tularecounty.ca.gov/rma/index.cfm/rma-documents/planning-documents/acfp-cap/animal-confinement-facilities-plan-final-draft/
https://tularecounty.ca.gov/rma/index.cfm/rma-documents/planning-documents/acfp-cap/animal-confinement-facilities-plan-final-draft/
https://tularecounty.ca.gov/rma/index.cfm?LinkServID=43507ED5-5056-BBFD-60602BE5CE3D876E
https://tularecounty.ca.gov/rma/index.cfm?LinkServID=43507ED5-5056-BBFD-60602BE5CE3D876E
https://www.epa.gov/sites/production/files/2015-12/documents/us-ghg-inventory-2013-annexes.pdf#https://www.epa.gov/sites/production/files/2015-12/documents/us-ghg-inventory-2013-annexes.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/us-ghg-inventory-2013-annexes.pdf#https://www.epa.gov/sites/production/files/2015-12/documents/us-ghg-inventory-2013-annexes.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/us-ghg-inventory-2013-annexes.pdf#https://www.epa.gov/sites/production/files/2015-12/documents/us-ghg-inventory-2013-annexes.pdf
https://www.epa.gov/sites/production/files/2021-02/documents/egrid2019_summary_tables.pdf
https://www.epa.gov/sites/production/files/2021-02/documents/egrid2019_summary_tables.pdf





































































































	LINKAGE TO THE COUNTY OF TULARE STRATEGIC BUSINESS PLAN:
	COUNTY OF TULARE, STATE OF CALIFORNIA
	AI - Attachments (Dairy).pdf
	1. - 2020 Annual Report for ACFP and Dairy CAP
	1.A. - Annual GHG Report_Draft_4_14_21
	2019 Tulare Annual GHG Report Cover
	Appendix A
	Appendix Table of Contents
	Appendix B.pdf

	1.B. - AMMP FOR TULARE COUNTY 2020
	Sheet1

	1.C. - UPDATED 4-13-2021 DIGESTER PROJECT LIST FOR TULARE COUNTY 2020_lg
	Sheet1

	2. - NOE for 2020 Annual Report




